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Abstract 


The semiconductor device has a substrate structure (4) with a power semiconductor element (1) 
sandwiched between a pair of heat conductive plates (2.3). The plates fit into a channel (72) provided 
by a pair of cooperating heat sink elements (5,7). A damping device (6.8) secures the substrate 
structure between the cooperating heat sink elements. 
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(1) ^««-t-5ite^S« (2, 3) (cStt 

gaia$ti.fcficllfe#: (5, 7) ^Sr^ix5^^^t^^«^-*^^^ 

-C. ieSkS« (2, 3) tSc^fl!: (5, 7) i:®WJ!:, 

mmtii^ofk^^^*-i-^>mm¥f (9 a) xtm«flB*r 

(9 a) lcrt-&$nfcllfte^tt«>ffi'&W (9 b) *>P>7fc 
(9) i5:ft-«E$tuTV>;5r4:Sr#®i: LTV^ 

5. 

[0 0 2 41 ^^tbJCioX, l6i|S:££ (2, 3) ktm 

^ (5. 7) trogittif-ffiictjv^-c, mmu (9) 

lt*9[l 2ia«c®3g|«tl^»<Di^ffl^«Sr# 
■Tio z.^X. ^mm^b<omn\^i:inti. «fJ!B« 
(9a) tt, f»*« 1 5 lEfJW^Wro J: 5 J-, 

10MPaEJlT> »*L<r±0. IMP agJlT<O^SI'fk 
<4#)!i-CfcSr4:i5»*L<. E-a-W (9 b) tt, IS* 
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«1 6fE«<04ft»SrSrfflv>5ri:as»*LV\ „ 

[0 0 2 5] ^fc. marni 7mm<Dmm-cfi. m^u 
(9 b) :k:^^(Dm^i>mm<Dm^-A^hm^Lx\^ 
■5d>t>. mm$t (9 a) ^^mj:<^m^^i>:iti)i-c 

fTx Scl»tt*|plJbtr#5o 1 8 |B«©^W 

E-a-^- (9 b) Sr. m^fom^i^m^Vtzih 
«5tLTt>. «flg*i- (9 a) --<03iE«^^*W^V^t>O 

[0 0 2 6] 9>5;V^L.|9*«2 2|S«© 

«Wtt. "ttl^n. (9 b) cD*(i^6<J#gfc^tm 

«• (9 b) Sr. mm^ittimm^tst^it:fB^i.<ti^ y 

i^:*^ Lfc8i}*«l 9SB««5E-g-«- (9 b) J::*5VnTs 
3) tikm» (5\ 7) ttrSL.. r(^«i«l:^i6HcSc||R 

[0 0 2 71 ^i'. fS*«2 4fa«(0«PJtC±n«. W 

(9 a) ©*D5*»6»^W$-erfc*^fl§T?, (9) ^ 

t&^Stii (2, 3) ktklKki^ (5, 7) troratc^^^ 
*5± 5i-L.rvN^,*»c>. ie^S« (2, 3) tifeiRi^ 

(5. 7) i:fcS|-t-SIKM<?5i5?«8ic:*>v^X, ®toj5SSit) 

[0 0 2 81 >ic*5> JnfEbfceaiirtco^^fa:, 

[00291 

>^mm(D^m-i^mm^. ^mt^m^t u-r© i g b t 
[00 301 mi iiTt^zmmmmiC'^it^f^miH^mm ( i g 

B T*i?^-/i.) 10 0 ©«li&^f«»i!gSr^-r-S5Sr3 

m2timi<oAS^um. s3fi0 2(OB-B»fffi0x m 

4 am 3 ir^^miz Lfc»fffiBJ-CS)5. iJS'^^jc^® 1 o 

B 1 0 0 tt. -itt(omf^mmm<om$kmwi 2 , 3 nrm^ 

y:? 7»j:ffiSL-C'fe5. ffigftt. ^5^8SriW«)#»t5:: 

[0 0 3 11 J!)c{-, #g6<oifiW{;:ovNTj$'<-5o 
-C, 05 (a) , (b) &^Hf:4<r>mmt^^^ 

0 5l::*JVNT, (a) tiil^^W^m^ 1 
2 (El4>t>, ^{W) Sr*L, (b) ttite|§ia«3 (04 



I GBT^y^l aXtJ^FWD (7 — /P^-f 

— K) ^S'7'1 b*^e>:^5o rr-C. M^s'7'1 a tt, 

[0 0 3 21 J6^S«2. 3tt, (^m 

xti.^:^m. msmmnm^ti. mn ow/mK) -c 

&!9, iii^ai^^^i-Cfc^jS.^s'T'l a, ibcoMffiS: 

^*A/-c^^5o #S«2, 3tt0yx.«^-fi2r/u5=!>-6.*SE 

d>fc^5o I6^»«2(0^^«:3S^1 Srfi^tHBllC» 

ffix BP*>rtffi2 a fJiri. 0 5 (a) 

^— V2 1 ASEKStLTV^S, i^2 1 

tt, IB-^r/^5=^'A^<D««■ (0l|;ttfJfC*i^O. 5 m 

ra^m.<r)iS.m t^hm^^flXifi*) . ffi2aJcMx.til» 

[00331 — >'2 1 <^?^:K^co^^■C 

— ^^2 Itt, 0 5 (a) »C^-f«S 
IC, S:^?^(OS«g8 2 1 a t , r (DS«gP 2 1a <O0 5 

(a) *J;j!SgUir±:^i::i6jftT^I8$nxlft»S«2d» 

P>r±^aiLfc^^lfBEi»^*i^^<O^T-g5 2 1 b t A»?>«^ 
$nxv^5„ wne>M^2 1a, 2 1 b tt— 

[O O 3 41 V2 1©S«SS2 1 a mO:, I 

GBT^S'7'1 aSOtPWD^s'T'l biS^5f+rt (M 
X-tf^Hf^tt) ^tt-CV-So Z.<om-^. IGBT^yT' 

1 aOnv^^^mffi (0ii^-e:-f) ds^«eS2 1 a»i:?,5 
«• (e9;5Ltfil£^ffl«-) Sr:^M,-ra!^Sn-rv>5„ |^«S»:iL 
-CFWD^yT'l b<DSaa^B!)S« (0^*-r) ;^a«SB 

2 1 afc-5 5«- (^^xtf^fflW) Sr:fM,-C«-^$tLXV^ 

[0 0 3 51 iUcl-. ite«iK«3<^iH'^^^y7'^fe^tp{IB 
Wffi, EP*>rtffi3 a (Ctt, 05 (b) Jc^-t-«lt-. Sfii 
X^— i^3 1, 3 2ASEK^5tU-CV^5o i^3 

1, 3 2tt, «H-^T>'i'5=^i>A^©««- m^tim^i^ 

0. 5mme«C0««-) d>fcfll^!eStV-C*5 t) , ffi 3 a til 

[0 0 3 61 *-r. >^3 1 oj^^ftic 

o^^-clal|g-r5„ i^s 1 tt. 0 5 (b) {c:^ 

■f-ai-, g:frJ^«S«gB3 I a i:, ::<OS«fS3 1 a <D 

0 5 (b) fe±j»S8lc±*J!:f6irtT^K$tt-Cl6«« 
3*>fett*mLfc^gSEj»S^ffl©*S8^g5 3 1 b fcA^e, 
fil^$tL-CV^5„ ^tte>W853 1a, 3 1 b fi— flEJ^jEft 

[0 0 3 71 ^LT. »«SB3 1 b iJiB:, «*?B*ftSr>t 
■t-«-^g?3 3^fcO«3 4dS^:6r (0 5 (b) {Jl-CJffiffiJi 
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I GB T^s'T' l a ©31$ y^^S l l a t 

0. 5mmea[^c^^$^^TV^5„ 

[0 0 3 8]— >-3 2tcH:, ^1-:^ (^5 

r:tbe>Sf^S5 3 3. 3 4, 3 5tt, *y p^T'i^^^:^^ 

1. 3 2«oJbffiJsi«ii|x.tf^5#ftlcJ;»)ii:g|ffii>)f^ft& 

[00 3 9] -^-LT, rtUf>S^gS3 3, 3 4, 3 5 <0 

^oU (Mxfi, ^4^/c*^■) S:WJ^I-J:*)Sj 

-a-tP-^Si:, I a S':?'^®! 1 a 

XtK^'— Km® 1 2 a , FWD^yT'l b(0^ffim«l 
Ib^JS, ^^X^etL, if6Sa« 3 WS^SS 3 2 , 3 3, 3 

I o o 4 o ] fgv^x, -hlE*S^i!g?^)■S^iPl8^*Pt?Sr^^^ 

— 1, 3 Itt, •?-<OSga5»J:lS»te>tbfcjrii5t2 1 
c , 3 1c Kn^(DWSii:m LTa?yv b If tf«Si|g@^-r 

^^tKX'O . m^<-^—:y2 1^ 3 iw5*>, — *Sr^^ 

[O 04 U jJcl-, «-yPyj!r5, 6, 7ij£^<*:^ei 

0 o (Difc|gifl!jtt--6^**5gS:»{--ov^-rj£'<S„ ^-t. m 
»Sfi:ftSrfig-t-2o<oqzffi5 a , 5 b i: 5 c Srl^po* 

5t 6 ais?gJ^$^^-CV^5„ ^ tte>»fR::^p y ^ 5 , 6 

[0 0 4 21 »*P:7'ci S'i? 7tt, «!gc^B©S«^4ip*, 
i|£^*t:iti^ 1 (D&m:^lPlKmXfi>m-^U Tat, 

7 a 7 0a /S^&^m L^¥ffi 7 O a t fSJ^jg 

^Sr^-t-¥cS7 0 b Sr*-t-55^WSB7 b td^6>«^$;h- 



[00 4 31 iiimm^ 7 d fi, 1 ©iB^iJ:^!"! 

Kmxf^^mn 7 o d iiJt« 7 0 d d»f,«.i!^{t}ia5 7 

brttiSU55B'J«£K7 1 d 4:d>f,fl|j«$ixfe*-«?&J« 

mx.a. ^mi^m^ 1 ®E?rj:Sf|Sj|j:*dSjiEtt5 i 5 mjfe 
[0 0 4 41 */c, m-^maKfi. ^i:'sim^^ti 
a 7 O a i;S*tffl9©M7 1 a ttspfflSnt?*)*), :i©ffi7 

^— ^coi) tc, ij^^^^fil o 0^sftij#tt6, 
n-5, Mxifi, 0^L'5:V^^^ 7 a 

[0 0 4 51 rw^^^T'ci s/^' 7 r/P^— 

±«^7 o d i:PaiSi:'5:-5± 5l-i#^L-C1>J;<, ^ 

[0 0 4 61 ^L-c, mmm:^t2 -yi^ 5(o^m 

7 o b MPlSrMft-r^stlRlEB^n, rwiRMttS 
«fli:4dsif A$H-CV^5DaSB (ffA88) 7 2 t LX«fig 

MfflJ-cra— Beat LXV^5^^ *Rlx.tf, 3&ffi!|C0S«#:4 
^^143^^T, if6gta«2, 3 (DE«Sr04 t UX 

[0 0 4 71 04tf<^^v'8d»fefcfflJgB5>lC 

*5v^■rta, ii i*feiSi:/ci-,^ 5tt, 5pB 5 a (iixiiegt* 

«3©^DitgHttU ^ao (S-&gBa«ffi) 5btJlT?& 
«l^a3/^7(D»^aj7a©3I£aD7 0ai:gf«L, ^® 
5 c IC-C^ 2 «clSiy D ^ ^ 6 <0-&?^^® 6 b kmmVX 
v>5o ci 7 |?WgB 7 b ©spffi 7 0 

[004 8] — :*r, 04tf»©4ii^8^>f>:fefflig|J5^^-^3^^ 

wim-^^ yi^sti. ^ms aiz.xmm&^2(r)i^mtm 

«L, JpffiS b{CT?ftai:?'n j/^' 7«S-&g6 7 a rospffi 

?^^a5 6 b tg!ttLTV^5„ *fc, ci 5'^ 7(4, 

^mSi57 b©3pffi7 0 bt!lT*6S^3©^Btg^b 

[0 0 4 9] ±mfisitkm-^v^yi' sscxfi^tm 

:/o j/^ 7 tit6«tS«2, 3i:©gHlt#B, &Xf. mi 
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fcfeJ-ffiSS (50 vo 1 %£Jl_h) (-E-g-LfctO-efc 

[0 0 5 1] *OT-ett, URSf-ftSje^SStt^sfl- 

tt. SI-fb^tCjSVTtiStt* («;tfi, 2. 5~5P) 

1 OMP a £iT, iiif* U< ttO. IMPagt 

— V'-i^yW (W^JS, 80~160Pa) SrfflV^X^^5o 

5 ~ 5 0 /I miff* b<d:20~50;/ mro;*C«tS 

3*^ftie:^ Air. «t^AfcJt UTfe^Jt 

(0 0 5 21 ^ur, ^»«g«-9 a -cfcsv-y 3— 

(s:E-&«-9 b ^w.^\.itMfmmmm9ti. mmim 

(0 0 5 3] ^b-r, ?fr^::/n 7i:ii»ie$ttfc^i? 
o^W«5 7 b ©spffi 7 0b :^isn:i, 3 ©^ffiSr 

ifffiL, ¥ffi5 a tll&ii:3S-r-5^ffi5 b tt, J^^^Dy 
:5' 7<^S-&$B7 a W^F® 7 O a |;iJfBE$tbTVN5„ i-o 
SS«t4tt, «-ie^S«2, 3 <Oi55^ffiS:#7'D y 
^'S, 7»cJ;oTifJBE5n. |!£IS|I7 2rta5|tTffi«§B« 

[0 0 5 41 r^-C. -hig©«|c:. S«l*:4, ^ 1 »f» 
:^>3S'^5, XU^^iPT'o 3'^' 7©55Ulg6 7 btt, :if.xp 



s'iJ' 5 SrtfrbT, ^#(D*«flr4 
[0 0 5 5] d^*-51tfigSr*-f--5#^«:^Sl O Ofi. 
©spffi 5 b RXJ^mzfvi yifl 7 (DsPffi 7 O a 

*fc. JiiELfc^«Hc-cj^^iS:$ix7tS«{f4<o«-|6 

&Sffi2, 3<0^®STJ<IWIg8 7 2(DM5pffi5 a, 70b 
i:<>-*fc, JS«©iSSfReg>»ci»«-9^^qte-f- 

[0 0 5 6] ^L-T. 5Sr, ^^Si^'ny^ 

7CDS-&SB7 W^PffiT 0 a fC®<„ :::i-C. I!flgB7 2{:i 
*^V^Xv WsPffiSa, 7 0bOiaiSr, a««:40J9:5^£A 
Jb<^FflR§X5BltT:j3<, ^UT. S««C4 Sr04 (cX-h 
*d»e)I!flg6 7 2I^#AL. iSfyoiXJ^5, 7^l^ig@^ 
•r<5o I^V^X, M2&?gi>'ci s'^ 6 Sr. ?t6at-%-:?K 

[0 0 5 7] JSfefc:, ^v7 8S:, EI4 (cx^2®cl8i>'n y 
jJ- 60Jb::&d»fe,.M5t6 a, 7 cjcjfALM^-ra. :i 
^e?8Sr#AUXV>< M»fRl:7'os'^' 5, 
6<D!^ffi5c, 6 bOJg^f^ffljcit), g|2ScJRi:;^a 3/ 
6 \t% 1 i!fe^:7't3 s' ^ 5 w^ffi 5 c ^^:?BoX^^ A:*-|«ii 

Ll&rf e>tL^^#:4Srl¥JBEU, #^«tfl:4 i^DflgB 7 2 
rtgBf-X#^n 5, 7tcflEgS@3t$ix5. ^LoX, 

10 0 jjJ^fig-rs, 

[ O O 5 8 ] >5:*5, @ 3 ^Sith'El 4 tC^t-MXtt. 
^— V2 1, 3 H!:*Jf^aB:ii5t2 1 SlciBSOSg 

HiL:^f6itiK^$ti5troxa'i<. Mx.tf, 
^X0 3 4 4»««ffiSi£:^i6ii-ffii >J m Lfc t> <o t 
bXt>Sv^L. fi^«0S«f*:4fef?:Sjfco*::&r6j--Sij 

[0 0 5 9] *lllfeJgffico^felKifPffl^^:o^^x, 0 

4 i? 8 d» f>&{ffll!85)-<^^^»- 1 o Xji'<2). I G B 

T^jfT-l aXtFFWD^S'T'l bX5l^-r55RB:, I 
GBT^S'7'1 aJ^TJ'FWD^s'TT'l b (OSffi (JfeiiiS 
«2iB!l) d^biteS««2, ^LX. if6^SS2^®*-P, 
i«ff^g«JfeflR«-9S:iSX?&*P7'P s'iS' 7©|?ttig|5 7 b, 

[ 0 O 6 O ] Pl^fC, I GBT^i^T'l a&t>'FWD^ 
bro^ffi (lfi^S«3fflll) d»f>1>lfiigtS«3, ^ 
UX. itg«ifcS«[3^3d>&;afiae^£irfl^9SrSxmi 

b d^e>igSlK\e^SfefKitl-9 SrSXJft^:/n 3/ iJ' 7 CDS-^SB 
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[0 0 6 u t^^-c, ^mmmwn^x*ht£. mwLH^^ 

y D y ^ 7 ^ 1 -o<oik18k{Hik 

[0 0 6 21 ::r-c, ^i^8t±> 7{C^f A 

^titcf^i^fSiMcmy^ s'i5' 5 Sr^A:*-|nUcjfjBEbTj^ 

^yireti^ ^5^8<Olf At-J; ►3f?ffigS>itl6ia5 5 a S-^ 
mSB 7 b :^(6i{;::if jEE LtK«^4 SrPflgB 7 2 {Ji-rffiSi- 
[o o 6 3 1 $ bm, ?»:|5JtJi^«-Ctt. *g8«-asjfel»flc 
5. 7lcj^L-C— ;^[iilJ>>e>#A"Tt8tfS)^fc*, 

</)^^Efiffi 7 0a \C^^m<OmU 7 2 Sr g S 2 jJiiCjn 

[0 O 6 4 J ^fc, ^Illfi^JSICititf. H^a5«-6, 

■V. ik^^fim.HmMci^^^kX^^ mftiP^S, kx^ 

*5A»e>, ^flct b-Cfa:6o«)Si6^4Sr3-305|g2j!fe 
*i:^t3s'^' 6Xot^e?8-cia#-c*5, ±o-c, iisa^x 

[0 0 6 5] *351jfi?^ffil>iJ;nfi, Jft^t^ny^r 

7©rt|?{c, «»ffl»S«^4Srift*|J-r-5fc«)OJ^ifiEds 

«t4«itcSiJ>^©?&MflE!SSr?g^Lfc»), JftjS«»it2SSro;5; 
«<*:4^{^rj;^S^±9EK7 0 d k^&^tl^4 (Df^MiSim 

i^mxj(^mwi^7 1 d td^fe^^LTv^^o :*^mmmWi 

kfSii,. 

[0 0 6 6] 2f:|life?^«H::J;tttf, S«flc4©jf 

ffitt, ?&^%Bg 7 d ©SiJMJS 7 1 d <&«Etl.5}frjeSEW|c J; 



l^mzfuy^ 7\iZ.m^-V^^i)^ib. ?&^»K2S 7 d Sr#ii^ 
1 ©pf ffilJiIsI •? J: 5 <c»IE!S«^lJ:tt-< 

[0 0 6 7] *fci, y^mMmm\^i.nii. ^m^m^x 

Sr, ^:©Pfffi»J:-cflfte»ttS:*-t-5-*t©iie»S«2. 
3^^±o-c^^TS«^f:4S^«!^L, -^(DUtm-^IS. 
2, 3^^i^^^^#::^^ 5, 7 (ii^ift^c-er^ j; 5 {c 

^ l¥SWLU&.-r:h^WM7 0 a fcS^tfi!l©®7 1 a Sr.sp 
SfBtL, r<Offi7 1 a Sr3Se©ft#Bi: U-CV^S^» 

[O 0 6 8] 5|c||l(SJgffi-Ctt, IGBT^yT'l 

aifct/tPWD^S'T'l b©«-mffit^&^«2, 3<r>m. 
m^<^~>'2i^ 3 1, 3 2i:Sr.5 5#»:tJ-J;t)S^a-b 

m^m-r^ki^-^mi^fi^a t w^-c, jbiEM-caaf^ 

[o o 6 9] ^^315, ^Wfl:gg^^*^v^x, ^*«:m^Sr 

L.fct>OTf$)5. r/^$■:^f±^'B^* : j^2 o 

~3 0W/mKS^, ^-ft:*^'* tt*^4 0W/ 

[0 0 7 0] ±ia2o©S«-M©JS:|^ttSra»{^«ofc 

'g't)*Sffi©raiBS'»<-f-5r.i:;^*5.S-C&5o 'SC'^'fc 
e>, ?5^©l8ie*^tti(!«jO. O 3W/mK^:®^^f^:^^>-C 

[0 0 7 1] -iSic, S«-<o^®l-F±lgc~«+«wi!a£, 
+/x(0|!!Sr|iBa5^;£i-5i:t»::*5„ «*©*fefl!itt^' y - 
t-5^»Srf>o, ^^y— ;3^SrS*bTl>, 20© 

[0 0 7 2] S'iM^d^e), «§3t5<OifelKitt^y- 
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[0 0 7 31 M^i^V~:^ft:^-f/l'^-<-y^t 

g 4 0 0 -W/rnKt < , L 

h H:|Re3r*;^i(fij 2 ~ 3 W/rnKSStf 

[0 0 7 4] SP>jc, AgW^*^^iiAg$*tt{i. fSi 

Ag7^ 9PI±SrSftfe$*5!£i>irdSfc:5„ IKijgi-ftS-erS 
S*) ■CAg:7^9^±Sr|ft|^-t-;5r i:Tf. noDgftfc;^; 
[0 0 7 5] Ag >'w^7 0^^^*Srlii^^c^xv^< 

©a^^lt^^^ |, Tffix A g cD^W^S: 9 O w t 

UTV^Sfc>^>, 2ooS«-W-C. «W&;^Jc.t5 

[00 7 6] ^?Bm^mti. -hlEWi 5 Jiift^eiSii^T^^^ 
;^ ft 5 2 o (DS#B8 SrftS 9 ^ to* 5 «) ©*fitEH;: 

[0 0 7 71 ^L-C, «^f*Sriiit)fc^*. ±fH 



*0. IMP afiATro^-ftttWreJ^W^LV^o 

(0 0 7 81 :WT> rttP>«tJm«-9 a lca>*©E-g-«-9 

b Srffi-^Ufc«>!r©#SSr, 0 7 75:VNL^9(C:^-f. 

ooS«-cS)»), ±ffifi^^^l*^^^-ctt, ite»S«2, 3, 
«-7'ns/j5'5, 6, 7{c:ffi^-t-5, ^ico^S 

-c, IKiM'ft;LT<><Sv^#tt*Sr»ov'y 3— v'^j'/v (gi 

^k«W5^tt*0. IMPaEtT) ^©«llB*r9 am, E 

^W9-r-$)-5 (0 7 (a) ) „ 
[0 0 7 91 rr-C\ «J!§«-9a{4, IKiSIYbfc J: (3 

:^3^>c5c?|g«lbTv^5fci^), »iPp*siisv^ia« mk.\ii 

«), 2o(0S*ta iXTJ'a 2ffiC04B*fiaf^Kt-S^«:{-ii«e 

[0 0 8 0l #f;i, JblB«RJ-ctt, 7^^W;^<oJ68ittB:, 
^■e^^WiSV^^JII^^'^^ (Ag, CuJ&f) ^ifS: 

i\im<of(^&ii^mo. 3 Paa>'>y 3— i^^jg («iis#) 

tc, spi^iKS 6 /I m©«*tC u 7 ^ 7 (E-^*t) % 9 3 
w t L^hii^, 1 . 3 W/m K Sr«^T 

[0 0 8 1] *^i©#aij:*jv>-ctt, H7 

(a) tc^-r«f::, ^Srifi55E«-r-5«:«> 

u u<tt20~50M m©:*:S3*4Rlft^ 

-f^) At, «t^-A{CStL, ScStfcO. 4>feV>L,0. 
2, E-^Jtl : USVNLl : 1 3 <D/hSl^*^tt^ (/J>S 

[0 0 8 21 rr-e, ;ntl,6>7>f9A, BW^JK^tHJC 
^::^j5fe-C, O. 2cm3 /cm3 £tJh$)5 t ASS 
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[0 0 8 3J rr-c. E-g-^-t LTOt&JBtt. imm-c 
[0 0 8 4] E^«-©ie^F(0?|^4fti: UTtt, 

[0 0 8 5] ^i-e. ^2(D^SB. ^1W#SI-AD 

{c< <\ d^-oja*SrTtfS-t-CSSJ-ff5li-'5 asanas 

[0 0 8 6] gI7 (b) ^Ifflfc^-r^t::, M^L, 

m^$t (7-f7) 9 b<D@!7Sr«rJ!B:^^ 

7 (b) ;&flat:i;^-r«llc, :iti*^2oroS|J-el¥$xo 
^«-9 b|^±;^S5«L*)5ri:t?, iSv>«cf»tt^#5 r. 
[0 0 8 7] t*>^A/^©fc»»-ti. «flg*f 9 a SrlSfiS; 

^^\>\ *i3. 4i:^2«?5#^{r:*5V>T't., 9 a tt 

fSi®-(t$tb-CV^5«-T?, ii5^a^^:»i$i^Tt>E'&«■9 b^ 

[0 0 8 8] ms<o^^ti. mm\^m-^-r^m^h. m 

■g-$r9 b|^±©g5ftfeSr«f:fe:*fct.rorfc5o ±mmiR 
I>'^2<0^^-Ctt, m^$t (7^7) SbttS^fe-efc 



E-a-«-9 bSr«^-r5 7^7l^±SriS^S*5. C 
[0 0 8 9] Agro**^^'^^ m.^) tt. ^ffi4>-cS 
-C> fc5aK^ftL.*:Ag7-f 9l^±as®*U, w©*t 

iimm\.±mt^i> ms (a) #fig) . ^.(DXo^y 

^9©i«i:LTtt, ?6:^^t^^M«E-2 0 3fcifas« 

-r9S^fflV^fc»^, 7^ 7^*^*?7 9w t%SaEt<S 
<Xtl8ie^#;4»2. OW/mK*-Ci^fi£-C#5„ 
[0 0 9 0] 2|s:||3«#&<Ote®««fc Ltr. ^JR 

E-g-*t9 b i: b-CfflV^-5„ mSr2owa*fa IStKa 

2p^fj:{i^. mm^m.mvxm'^-ri>^tiy-v^i>o ^ 

-Vft^^Ta lXO«a 2(Offit tSttb, iS^V^a|; 

Stt§:^-t- (08 (b) ) o 
[o 0 9 1] i&Jil'7>i'^<oM(^lilgP^B:, ^»J!gtt- 9 a 

*i i U^H 2 (D^^-c^ bfciaSJc*itt7 ? SrE-a- L.fc« 

^ 7 Sriia*-&*j*xE-&*l- 9 b t L-ctfe^-t-a t . 

[0 0 9 2] ^mm^^<^^m'^nti. mMm i o o 

MmCDCu !7-f •Yt?iS6ofe^J|p« S'V':! (100;!<s'V 
3., ff*)Kl2 0 0Mm) ilEAgJtilg^^^SrE^ 

[0 0 9 3] m4(D#S«:, «J!M«-9 a l^iE-g-^n^tE 
-a-tt-9b$r. 2 0CDSWa iStJ^a 2 

*i- 9 b *il5^kf»tt©^f^19E«b t bX 2 o©S«- a 1 a 

2PflSrii:«i*ife^?*5±5i--r5, :t^m4<o^Si<om^ 

1), #Slta l^itJ^a 2tO5*3i^?^0flat-*ttl->**c;-T? 

t-5J;5s :ft-fi$*5E-&*l- (^^E*^) 9 b ©WStt* 

[0 0 9 4] *-f. ^i(oe»Jtt. *«cttSri^o»KI-c$) 

2oK»Stt-©Mlc:^-(Ofi|*tl<^^«8A5»-t-5 J; 5 »-E«-t- 
ti*Sli©fc«), *-f.. «J!gtt-9 a 2: LTM^tJIfeft^i 
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Sr2o<D^£«-Mt-fefctf (0 8 (c) #|{g) , /i:^^ mSS 

[0 0 9 51 mmi>^ti>^x^^=tj^iim^m^h^rc 

«8*s^# a 1 RXf a 2 {d^-f-^ i 5 t-'i 5<. ^ <omm^ 

-f^>'mmm. (cu, ni, au, Ag^) , 

[0 0 9 6] g|8 (d) \z^-tm\^. =rj»U^ 

as#*E-f--5 (0 8 (d) {C-C. ?gF^9 0bgB^) ®mi^ 

10 0 9 7] fiajxtf. mm.-xmf^x:S3^mm^t^mmx 

[0 0 9 81 get-. ^2<Ofi^tt. *#W5ia0^nflaT? 

-e^il^Mit) t>:>c#*SSr«F-o^©:14©:S;|t9 i bw 

mmKmGm^(o^\i^imm9 2 b <&i5f»tfce-e-*i-9 b 

C>Sr, 2o©afl-a iXtFa 2-x?t(E;5'jitf^i:-C> ^Sfl" 
9 1b ifiS^j^ *©«oB©afR« 9 2 b :^ 2 o®S«- 
a IXU^a 2 ICtt^gl-g-t-S (0 9 (a) #K8) „ 
[0 0 9 9]7feib\ 2oC0SWa iSTJfa 2»PflOB^W 

<t ►J/h§'5:S«>ia-g'«-9 b-c&oTt, ::ix€r«loifei») 

0iJi:LTr±. BWite («) O Tt^^v?— jJ- d (S 
ofct©) -^itS («c) (OT'^^^h^^;^ (^fl-:^9 

(0 1 O 01 JJclc, |g3 0«fltt, 4fcJB^ia* 9 

b i: Lfct(^-C&5, :&M^i»sl^fctt, ffiv^i&JS«j|JISr 



-C#5 (0 9 (b) . :&jg-CH:«:<. 

J: ^^m^^m v^T t J; 
[o 1 o 11 ^hic^ m4(r>mii. t»^mi^. m»^t» 

5>Srl^o-fejR7^ ^SrE-&«-9 b t L;fct>«0-Tf*)5. M 

-rs^tTf. ii:g?Sf-g-t-5 (0 9 (c) ^m) o 

#9 bm^V>fcii^-ei>, 2-o<0*tt-a IJiOf 

a 2xmAyism^. &M-^m&u^^ii^. mm^i^-^x^ 

m-t^ (0 9 (d) #fig) „ 
[0i0 2];&ti, rti.&l|l~m4<0«»||c:;^Lfc:fr^ 
«bt LT<DIB-&*f 9 btt, lofc-rt-etx 2EX_hS:lft* 

±1211 1 ~^ 4 ro^^tc^ L.fc#i«lgie#ifef»M 9 Srig 

^) v:.mm^^it.^n»mm.. bp*>, 4^^*t:3(i^©;t-ffls 

[01031 (^2^JSJ^ffi) 01 0{c:4=^W<om2 Jl 
16?gffi{cffi5**«^=!g« 100 Sr^-r. ^ia, ««*J^4 

Stg2. 3 A»e>H:*tt}bfc«ffi^^^— V2 1, aitt^ 
ii&UXfcS. 0104", -tlEHl j^JfiiFl^ffitl^- 

[01041 010 m^-f-fiiij:, ^mBMmxrx. a^n 

yri/ 7JC*iV>X, S-&g5 7 a ©Jpffi 7 O a ^>e>|Rl— 
*I6^^^:^W-r-5 2 oWf^affl 7 b Sr?^^LT 

:itte>2oc6^tiiS8 7 h®BB-c, iooDS«fr4 
SrSg|@^-t--51f|jt-C*)5o #9?tagB7bta, JblEMl 
q2ffi7 0 a fclSf£ii:ASr^i-qzffi7 o 
bSrWfS:^, S-&gU7 aJj:tT<»!:Jin*:<«:o-Ci3 
r<05Pffi7 O b i:SM«tt^ffi7 3S:«fieb•r^^ 

5„ -e LT, ^-isttiaj 7 b ttrtgjjjsiBiisitgs 7 1b 

So 

[0 10 51 3f:|llfi?l^fl8-eB:, ISlJfefR^oy^' 

(l^ttiSB^lSlffi) 5 a i:/&ai:/P y^' 7<D-iR| (010 

tr-r&^ffl) ggass 7 b ©MfciuisR .7 2 srfli^-ra r t a 

1^-- CfcS. b*>L, 7 i:<DaHi*dSS-&7 

a-CO:*<, Ift^ (01O{CT5&ffil) ^bbSB7b03|^ffi 
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[0 10 61 *3iitj&fli-eti, ±mmimmmm 

5„ *7t. ^v?5t7 cttflfefia^mgB7 btCjf^^^tl/TV^ 

5. #ttgs*r 1 4 1±, -jgws:^ 8 ic ± o xmmmm 

95 7 bJJ:H^$n>T-«r*»«t«8fc*5. ^LT. ^i?8© 

T, ^mummm s 3 ra. mw^msB 7 b <omm 7 3 

xmi o<oT:^Kmi>o ^^<ofc«). ¥iS5aH:. — fiS^ 
ffiSB 7 b <oqzM 7 0b 3 (D:J1-ffiSr}f £E 

[0 10 71 Sfc. if6»fi«2, 3 i:«-:/J3 s'iJ' 5. 7 

mm\^. m^i^4 t^i?8 ti>m—<^WA:^^t^':>x 

[0108I msmmmwi) mii\^^^mcof^3m 

1 o mm\^. SI 1 1 m«^<;5'— > 21,31 ta^i^ 
LTfcSo ^it, 01 1'f, ±lBi^m^te?^fi§fc 1^-65 
s^um—nw^Hi^. sir. b-cs*5SS5)'^co^^ 

[0 1 O 91 JlellJg^fiiW^liJrlft^ci yes' s tt, mi 
1 ilEfg 1 mm^mi&'Ofl^ 1 ife^^^o J/ ^ 5 

^bT. ^SllS^JiXt, -h|B^2»^7'n j/^r 6<Dft 
t) {C, =f b >JC -5 1 4 asjf BESS 

«'tUTffiv^&i^Tv^5. rr-c, Jf ffiSSfl- 1 4 f±, |g 

1 SclSir^D 3/ ^ 5 Sr0 1 llcTJi:^d>bT:^-~*f ^5x:# 
tt-5^li¥flEgB*tl 4 a i:. H 1 &IS5>^n j/ ^' 5 SrEI 1 
1 lcT**-d»P>fe:(^--i¥$^#»t-5SI*J^^»^2»E 
SBfl-l 4 b td>?>'i5, 

[0 1 1 01 :^MMmm^i3\>^x^i. mi H^iX^x^a 

immmmkmm<o^mi^mbti?>o 

(fH^mmmm) mi2ijz^?im<oni4mmmm^0^i> 



^mit^mm i o o ±mm 4 i^tn^^ii^mmt m 

m^. ->!t©l6lt*«2. 3 <DWlc4i^#:*^ 1 ^i*A. 
-ea««:4Sr«figUfcmv roSffi«:4^ijcl?Ryny^' 
5 5:t^6{;:J;o-C. i^ip^'n 5/ 7 |::ffi^L-C>i-5. JEE 

^i;'8^«ifit)#t-t5ri:t;ii>)fTfc>tbSo 
[O 1 1 11 rr-C, ±ffi04Jc^L.fc^l|llS?^«<D 
ii^^«i:^BrF±. S«^4ds»fe#^^:7'-C*>50icj^ 
L-C, *^lS?^ffi-C«:a««i:4 SrSIS%i5''f ^i: bfci: 

mS-'^^— i^2 1, 3 l<DKji5t2 1 3 1 cfflJJggB 

coi:L-CV^5„ it LT, 04 t S^iS i: :i^>{- 

o^^-ra^'<. I^-SerS-ttS 1 2 l^-?f^*#LTlft 

[0 1121 *l?Jfi?^ffit-*5V>-Ctt, ?&SI:7'ns'^7 

7 h x*)m^^tix\>^^i)^. ^^x^ i^w^i^m&^7 
d ©sjjitas 7 I d ^ixfc^ffiSfs 7 b s-^ 1 o^m 

gB7 b t-rs, ^■&gB7 a d»e>^l <D^ajgB7 b 

i??t7 cim^^tlfc^mm7 e ^fS2(0^mU7 e k 

■rs. 

[01131 ^ LT, y ^ 7 \:iistf^^-^U 7 

a t m 1 OSHUlgf! 7 b tm2<D^mU7 e fclCiUffl* 
nS^PflaSv *«#:4;PifA§n5iaSB7 2k Vxm^ 
StL-CV^a, **J6?gfli-Ct4, ««{*:4ri. r©!Wia57 
2{::^!tLr. f^mzf ^ yi^ 7 (Om-^n 7 a (O^m 7 O ai 
©-t* (01 2 4'«±:^) *^P>#AS4x, ite&S«2(0 
7<D5pBD 7 o a {::»ftbb-CEB5?H 

TV^-5„ 

[0 1 1 41 3^:|^liS?^ffi-^fi> ^l^^C^y'cJ s,j^ 

5 {ct3V>T, i^m::fr3 yir 7 (D^fflgB 7 b o^Pffi 7 O b 
l::^*r«0i-55Fffi5 a tt, ?&«i:/t3 y 7 ©spBo 7 o b |r 
»«U-C*i!3, — 3/^ 7 0S-&g8 7 a 

ffi7 o a jc^(6i-r5^tB5 b tt. le^asso^ffitg! 
«^UTv^5„ ;::«mii!fef8i:^ci s'^ 5tt, i!ggiJ7 2tc« 

5 b tJ^^::/o 5'j5' 7tD5}Zffi7 o a t <DMfc&Rf*f4 S: 
[0 1151 ^LX, ±fB|gl|lifiJ^®t[^«lc, @^ 

(3^i*gB«-) sfcio-c. miwcm-y^^ 5<Dmm5 

c^W&-f-^o -t^t. ^2tkm^nyi7 6\:Li:.'oX. 
||ii5:f»:/D s'jf 5tt, JftSi:/a s'^' 7 0||l«5§Wg8 
7 a :i^|«0»JlJf JE^iX, |g 1 <0^mn 7 a fcSHttbr^tl^ 

tt. a^gi5«-6, 8©1fA^|6H-JfEE$tbS«#:4^|H 

§6 7 2 ic-r,(Eg^t--5. 

[0 1161 *ll^6J^»^^:*^v^Tt>. HS^LX 
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y P -jy i!' 7 cD^^ffigS 7 b -^■e*:' (J > f^mw^-^&c^^iv 

[0117] i)>ii^i>m 1 2 J=^-ri|5^«{*:^® 100 izi$3 
V^rtt. S«flc4©IHg6 7 2^oif A^fcjbMt5ia?:7'o 
yjfS, 7^cJ;5iR@^0^*S^8fe^^-Ctt, ilE^lH 

lll6?^ffi^^l*^^^T^>, 0 l 2 l^coiRiSK' 
Sffiflr4ffl3<Drt^is±»EK7 0 d t 

5 tcgijgijs 7 1 d ®?^^^^fs^-rixtf. ±ism 1 Mmm 
[0 1181 msmmm^m) tr^-e. -hiEmnitfe 

10 0 (om9&mmmf^^m i a j-s^-r. 

[o 1 1 91 0^0y-c», tkmt^s, 7i^6m<omu7 

2S-8S:rt, #DflS5 7 2ic3£«fr4Sr#ALfct>©-efc 

a«fls:4SrlHlS8 7 2 li^ffi^-rSfctoco^ 2i*IR:7'D 
mmUm r.<om2ifclKi:/ns'i5'6^ifrUT^ 

h 2 o^ScfRlflcs, 7{c:@S-r«fcJ«>w^i?8 (^1^66 
«■) fcSr#L-CV5, 

[0 12 01 -^u—hzott. m^:*^i^<o—mib>f^m— 

:*r|6ltc5^W-t-5»*t«|^iea52 O a, 2 O b Sr^^-f-^o 

=S-^2»IKlP'n s/^' 6(D5 4: 1> lo (0 

^«-eH:3e<0 5t>©4'*«>HB) iJitt, ±IS^i?8^ 

5o s'rj' 7iJir±. :A:6 a \^Mi&i.±m6^\^±m 
[0 12 11 ^LT, ■^u—h2 ora. 01 3ic^-r«i 

T'U— h 2 O ICj^lS^tLfcKiiJtfC^i^S ^If A 

:?'p 7^^:^i;'ife-g•$i^-CV^5, r.©t#, t'w— h 
2 0 oi^esu 2 0 a tt. ^E-©$fe«8g5*sfc*<oM 2 iScIKi:/ 

fc, ?SjeS52 o„h«. -€-03fei»S5i5*ifc©;*fW KS5 6 d 

S:, ^i?8«ifA*l«ni:iJ¥JE-r5. 



[o 1 2 2} ^i^atDJ^iPf^-^yzHY), 3m<om2»m 
:/n s'jJ' 6tt^i;'8«)ifA:^(pH!iJ¥JBE$n5fc». *S 

ffiS<0— ^*(DS«ft:4 StDDSS 7 2 tcEES^-^S - t iS-e# 

[0 12 31 '5:*J> S««:4Sr2!!)c5E«^(ciE«-f-5ii^ 

T'n s'iJ' 6tJ:JtLXj¥^?x.fflO|^SlJ2 0 a, 2 0 b S: 
h 2 O Sr*gffi-t-tbtf±V\ ± 
lEHl 3(0«figlcS-:J»ttf> ^J>'a:< it lte»^2$fe|» 
:/t2y^6tt, a:^, ;^ii^8Sr*iJffiUTi¥m-f-s::ttc 
SiJi^. ft^r/c s'i5' 7|c;^;i?5tSri8rt, •f--<X 
<OfS2 Jjcfgi^a y 6 Sr^^figU 2 0a ICTifflE-f-S ± 5 

[0 12 41 h 2 Ott, ^S^8»i:J:>)Jjc|» 

«^5. 7jc@^i-^to-c/j:< t 'bJ;<cr0ilxtf. »5» 
h 2 o t s/ if 7 4: Sr^ y y :7'^fcr@^-r5 i 

«-«g«S5H:, @^laJ*t6, 8. 1 4{c±iJifJESti.XV> 

fpfcv S«#:4i#:/t2s'^5. 7 t(D^ftfeffi{ci«||afi 

[Hffiwflif^tJSsfte^i 

[0 1 1 :^^m(om 1 35Jfe?^ffil-«-5^^f|:^»©^<^E 

[0 21 01©A^«0-C&5o 

[031 0 2OB-B»fffiE|-C*)5o 

[041 0 3<Da^5'l£:*c0-Cfc-5o 

[0 51 JilBH 1 /iV^ LH 4 j!Z:T%-f-3S«#:©S^i||B«fi6Sr 

[0 61 >*:«?q{c^5«^<tomSr*-t-3fti«0-t?ifo 

(0 71 *«W»c^5«**i-©a>«rO^SSr*-f0-C«) 

*). (a) fa^i©*i6, (b) ttm2(o#iiSr^-r„ 
[0 81 ±m!sm^(om^<o^^^?f:-rmxh*) . 

(a) XU? (b) tt^3<D#gi. (c) iit)« (d) tt^ 

[091 j;saf«ftt»a^©#s;t^-*-0-c*»), 

(a) 751i (d) a:m4<D^IS(D#MSr^-r„ 
[0101 *«M0^2|llSJ^J8tJ:^5ili^^ii£3S@Sr^ 

•r0-c$>5o 

[011] :^9tmn^3mmj^mi^mi>^^m»mm^^ 
-r0tf$>5o 
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[0121 ^^m<ofS4mmmm^^i>^mi^mm<owi 



m. 7 d -7^miL'&. 7 O d-i^|SE5ffi^03fe»E?S> 7 1 
Ob-E-g-W. 1 4 -SlilttSSW-, 2 0"7'l'-h, 7 2 

•Bfl^s, 9 1 b 9 2h -tmm. 
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